The taxonomic positions of two Gram-positive, endospore-forming rods, strains CCUG 53915 T and CCUG 53480 T , isolated from an industrial clean-room floor and from a human blood sample, respectively, were studied. 16S rRNA gene sequence similarity studies revealed that both isolates clearly clustered with Sporosarcina species. Strain CCUG 53915 
was most closely related to Sporosarcina koreensis and Sporosarcina soli, showing 99.4 and 99.2 % 16S rRNA gene sequence similarities to the type strains of these species, respectively. Strain CCUG 53480
T showed the highest 16S rRNA gene sequence similarities to the type strains of S. koreensis (98.7 %) and Sporosarcina saromensis (98.6 %). Strains CCUG 53915 T and CCUG 53480 T had peptidoglycan type A4a L-Lys-D-Glu. The quinone systems of both strains were composed predominantly of menaquinone MK-7, with small amounts of MK-8. The polar lipid profiles of both strains consisted of phosphatidylglycerol, diphosphatidylglycerol, phosphatidylethanolamine and three unidentified phospholipids. The fatty acid profiles, which comprise anteiso-and iso-branched fatty acids, supported affiliation of the two isolates to the genus Sporosarcina. The results of physiological and biochemical tests and DNA-DNA hybridization data allowed a clear phenotypic and genotypic differentiation of both strains from the most closely related Sporosarcina species. For this reason, it is proposed that strains CCUG 53915 T (5DSM 22204 T ) and CCUG 53480 T (5DSM 22203 T ) represent two novel species in the genus Sporosarcina, with the names Sporosarcina contaminans sp. nov. and Sporosarcina thermotolerans sp. nov., respectively.
The genus Sporosarcina was described by Kluyver & van Niel (1936) and comprises several Gram-positive, endospore-forming rods that have been isolated from various environmental and also clinical habitats (Claus et al., 1983; Yoon et al., 2001; Reddy et al., 2003; An et al., 2007; Krishnamurthi et al., 2009 ). The genus is characterized by having L-lysine as the diagnostic amino acid in the peptidoglycan and MK-7 as the characteristic menaquinone. In this study, the phenotypic and genotypic properties of two novel Sporosarcina strains isolated from different samples are described.
Strain CCUG 53915 T was isolated as a contaminant from an industrial clean-room floor in Göteborg, Sweden, and strain CCUG 53480 T was isolated from a human blood sample of a 54-year-old woman in Göteborg, Sweden. Both strains were isolated on blood agar at 37 uC, but maintained on tryptone soy agar (TSA; Oxoid) at 30 u C.
Gram staining was performed as described by Gerhardt et al. (1994) . Cell morphology was examined with a Zeiss light microscope at 61000 magnification using cells that had been grown for 24 h at 30 u C on TSA. Cell morphology data are given in the formal species description.
The 16S rRNA gene was analysed as described previously (Kämpfer et al., 2003) . PCR amplification of the 16S rRNA gene was carried out with the primer pair 27F (59-GAGTTTGATCMTGGCTCAG) and MR 1492R (59-ACGGYTACCTTGTTACGACTT) (Lane, 1991 Pruesse et al., 2007) . Trees were reconstructed using the maximum-likelihood method with FASTDNAML (Olsen et al., 1994) and 50 % conservatory filter (only alignment columns in which the frequency of the most abundant nucleotide was equal to or above 50 % were included into the calculation). Tree topology was further tested without filters. Tree topologies showed similar groupings regarding CCUG 53915 T , CCUG 53480 T and their nearest relatives. A maximum-likelihood tree is shown in Fig. 1 . A tree reconstructed with the neighbour-joining method showed a similar result (data not shown). The 16S rRNA gene sequences of the strains were compared by distance calculations (distance options according to the Kimura-2 model) using the software package MEGA version 4.0 (Tamura et al., 2007) .
16S rRNA gene sequence similarity calculations indicated that the closest relatives of strain CCUG 53915
T were Sporosarcina koreensis F73 T (GenBank accession no. DQ073393) with 99.4 % similarity and Sporosarcina soli I80 T (GenBank accession no. DQ073394) with 99.2 % similarity. The closest relatives of strain CCUG 53480 T were S. koreensis F73 T with 98.7 % similarity and Sporosarcina saromensis HG645 T (GenBank accession no. AB243859) with 98.6 % similarity.
The peptidoglycan of strains CCUG 53915 T and CCUG 53480 T grown in tryptic soy broth at 28 u C for 1 day was isolated after disruption of the cells by shaking with glass beads and subsequent trypsin digestion according to the method of Schleifer (1985) . The amino acids and peptides in the cell-wall hydrolysates were analysed by twodimensional ascending TLC on cellulose plates by using previously described solvent systems (Schleifer, 1985) . The molar ratios of the amino acids were determined by GC (GC 14A; Shimadzu) and GC-MS (320-MS Quadrupole GC/MS; Varian) of N-heptafluorobutyryl amino acid isobutyl esters (MacKenzie, 1987; Groth et al., 1996) . The hydrolysate (4 M HCl, 100 u C, 16 h) of the purified peptidoglycan of strains CCUG 53915 T and CCUG 53480 T contained the amino acids lysine, alanine and glutamic acid in molar ratios of approximately 1.0 : 1.7 : 2.4 and 1.0 : 1.3 : 2.0, respectively. The peptides L-Ala-D-Glu and L-Lys-D-Ala were detected in the partial hydrolysate (4 M HCl, 100 u C, 0.75 h) of the peptidoglycan. Dinitrophenylation according to Schleifer (1985) revealed that Glu represents the N terminus of the interpeptide bridge. These data suggest that the peptidoglycan of strains CCUG 53915
T and CCUG 53480 T is of type A4a L-Lys-DGlu (Schleifer & Kandler, 1972) , which is also found in other members of the genus Sporosarcina (Reddy et al., 2003; Yoon et al., 2001; Yu et al., 2008; Kwon et al., 2007) . Menaquinones and polar lipids were extracted from cells of strains CCUG 53915
T and CCUG 53480 T grown in tryptic soy broth at 28 u C for 1 day. Menaquinones were analysed (Groth et al., 1996) after extraction as described by Collins et al. (1977) and polar lipids were determined according to Minnikin et al. (1979) . Strains CCUG 53915
T and CCUG 53480
T contained the menaquinones MK-7 and MK-8 in the ratios 98 : 2 (CCUG 53480 T ) and 96 : 4 (CCUG 53915 T ) and the phospholipids phosphatidylglycerol, diphosphatidylglycerol, phosphatidylethanolamine and three unidentified phospholipids.
Fatty acid analysis was performed according to Kämpfer & Kroppenstedt (1996) . The fatty acid profiles of both strains were very similar to those of closely related Sporosarcina species (see Supplementary Table S1 , available in IJSEM Online). A typical fatty acid profile consisting of mainly anteiso-and iso-branched fatty acids was found.
Results of the comparative physiological characterization of all Sporosarcina species are given in Table 1. Strains CCUG  53915 T and CCUG 53480 T were also tested with the API Fig. 1 6, S. globispora (Nakamura, 1984; Rüger, 1983) ; 7, S. psychrophila (Nakamura, 1984) ; 8, S. pasteurii (Yoon et al., 2001) ; 9, S. ureae (Claus & Fahmy, 1986) ; 10, CCUG 53480 T ; 11, S. saromensis HG645 T (data from An et al., 2007) . Data for taxa 1, 2, 3, 10 and 11 are based on results for the type strain. All of the taxa are positive for catalase activity. +, Positive; 2, negative; W, weak; NA, data not available. Cells are Gram-positive, strictly aerobic, non-motile rods (0.8-1.062.0-3.0 mm). Spherical endospores are formed in a terminal position. Colonies grown on TSA are circular, convex and beige. Optimal temperature for growth is 30-37 u C; growth occurs at 15-50 u C, but not at 5 or 55 u C. Optimal pH for growth is 7.0-8.0; growth occurs at pH 6.5-8.5. NaCl is not required for growth, but can be tolerated up to 3 % (w/v). Positive for catalase and oxidase activities. Gelatin and starch are hydrolysed. H 2 S, indole and acetoin are not produced. Nitrate is not reduced. Positive for gelatinase activity. Negative for urease, bgalactosidase, arginine dihydrolase, lysine decarboxylase, ornithine decarboxylase, tryptophan deaminase and citrate utilization. Acid is not produced from carbohydrates. No sugars or other compounds in the API 50CH gallery are utilized. The peptidoglycan is of type A4a L-Lys-D-Glu and the major menaquinone is MK-7. The polar lipid profile consists of the major lipids diphosphatidylglycerol, phosphatidylglycerol and phosphatidylethanolamine. Major fatty acids are anteiso-C 15 : 0 , iso-C 15 : 0 and iso-C 14 : 0 .
The type strain is CCUG 53480 T (5DSM 22203 T ), isolated from a human blood sample of a 54-year-old woman in Göteborg, Sweden.
